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Imagine the state of surgery in large urban centres when Lister began his work. Putrefaction of wounds was common and pus was regarded as "laudable" since it showed a reaction on the part of the patient, while sepsis without pus usually heralded death, which was the expected outcome from compound fractures and nearly half of simple elective procedures.
When Lister was beginning to grapple with surgical sepsis the work of Pasteur was brought to his attention and the nascent science of bacteriology provided Lister with a platform on which to base his scientific clinical studies. He developed a practical method of killing bacteria so that they did not colonise wounds and his demonstration of the effectiveness of his antiseptic technique of surgery and wound dressing was based on a small series of patients. Today his work would be regarded as unacceptable to any reputable scientific journal, as it did not consist of a randomised controlled trial with statistical assessment. Many of his contemporaries were sceptical of the results obtained, but gradually the facts overcame rhetoric as they always will do in the end. Lister's life was punctuated with many disappointments, and there was a time when he was subjected to ridicule. He France to perform important experiments. Lister's perseverance was eventually rewarded by recognition of the value of his work in his lifetime. Elective surgery became a safe and acceptable practice and the doors were opened to a renaissance in surgery, with all the highly developed branches of the art owing a direct debt to the elimination of operative sepsis.
Organ transplantation is a branch of surgery that is still young and, though pale in reflection to the importance of Lister's achievement in the control of surgical sepsis, bears some similarity to his life's work.
Death sentence
When I was a medical student terminal renal failure was a death sentence: all that could be done for the patient was to see to his comfort with sedative drugs. Liver and cardiac failure were similarly lethal, and even now with the best possible control some insulin dependent diabetics become blind and develop renal failure. It is fortunate for these patients that surgeons considered their plight and conceived of the possibility of treatment by organ replacement.
As a medical ward clerk working in Bright's old hospital, taking care of a young boy with terminal Bright's disease, I remember asking the consultant physician whether the patient might be treated by a kidney transplant. He 
Heart and lungs
Clinical heart and heart and lung transplants were developed by Shumway and his colleagues after years of research in animals.
The results ofheart grafting are now comparable with those of the kidney, although if the graft fails the patient is much more likely to die than kidney recipients. There have been some excellent results with combined heart and lung transplants and interestingly the lungs seem to do better when transplanted together with the heart.
Liver
Liver transplantation is a dreadful ordeal for the patient who is always sick and, in case ofparenchymal liver damage, usually grossly malnourished with poor clotting factors and portal hypertension. Over the years most of the technical aspects of liver grafting have been worked out and there is general agreement that the most suitable place to transplant the liver is in the normal hepatic fossa after removal of the patient's own liver. The assessment of patients for liver transplantation and the timing of the operation are extremely important, but the shortage of donors had meant that many patients died before a liver became available or deteriorated so that they were too ill to transplant with a reasonable chance of success. The compassionate portrayal of this by Esther Rantzen and her colleagues in the television programme "That's Life" has resulted in an important increase in the offering of organs for grafting.
The results of liver transplantation have improved in the past few years coincident with the use of cyclosporin A. Approximately 700/o of children and 600/o of adults will be alive at a year. The longest survivor-a patient of Dr Starzl's-is now more than 14 years; our longest survivor is at work ten years after operation.
Pancreas
Banting, a surgeon by training, hoped eventually to cure diabetes by pancreatic transplantation. The insulin dependent diabetic with renal failure and microangiopathy damaging the retina is an extremely difficult patient to treat and the suffering of such patients, both physically and mentally, is dreadful. As there has so far been no success with the grafting offree islets or beta cells in man the most suitable approach at present to grafting a pancreas is to use the vascularised organ. The body and tail with splenic arterial FIG 3-Four patients enjoying unrestricted diet and fluid intake without dialysis or insulin; they were once insulin dependent diabetics with renal failure. They were treated with simultaneous kidney and paratopic pancreas allografts from the same donor.
supply and venous drainage has been favoured, but the one year functional survival of pancreas grafts is only 38% compared with 80% for kidneys, yet the vascularised pancreas is less susceptible to rejection than the kidney. This would point to technical factors being most important. The pancreas is probably sensitive to ischaemia to a similar degree as the liver, thus preservation beyond ten hours is unwise. Leakge of the exocrine scaetion may cause severe morbidity and mortality and yet if the pancreatic duct is tied there is so much inflammatory damage in the pancreas that the islets are likely to suffer.
Dubernard introduced duct injection with neoprene, which causes severe parenchymal fibrosis but seems to preserve the islets in better condition than after ligation ofthe ducts. The fibrosis has probably resulted in failure ofislet function in some cases and for this reason we have returned to enteric drainage of the exocrine secretion. Experimentally, results have been good with small bowel drainage, but to have a long dependent Roux loop in the pelvis with the segmental pancreatic allograft and a renal transplant is not ideal and the return of venous blood from the pancreas into the systemic circulation is unphysiological. To obtain portal venous drainage of the circulation and possibly a more satisfactory exocrine drainage we have used a new technique. The pancreatic segment is vascularised from the recipient's splenic vessels between the spleen and the stomach with exocrine drainage into the stomach, so called "paratopic" grafting. This is usually performed simultaneously with a kidney transplant from the same donor in patients with diabetic renal failure. The results have been encouraging and patients have now survived more than a year with good function in both organs. To be going rapidly blind and in renal failure, requiring multiple injections of insulin and three times a week dialysis is a terrible existence. So to be cured of all these troubles with the penalty of only taking a small amount of cyclosporin A by mouth in oil is a marvellous transformation for some of these patients and rehabilitation can be excellent.
Future of transplantation
For organ transplantation results to improve more effective and less toxic immunosuppression is required and also better methods of preserving the organs will be necessary. There is hope that a nonnephrotoxic analogue of cyclosporin A may soon be ready for clinical testing. Cyclosporin G has been shown experimentally to be at least as effective as cyclosporin A and possibly less nephrotoxic. More discrete, safer, and effective antilymphocyte globulin preparations can be expected to result from development ofmonoclonal antibodies. One that we are investigating, made in Cambridge, Campath I, may be a useful agent as an adjunct to immunosuppression. At present monoclonal antibodies are derived from animal sources and humans produce antibodies against them after about ten days, when they cease to become effective. Human monoclonal antibodies may in the future overcome this disadvantage. Of course, advances in immunosuppression and organ preservation can only be brought about by experimentation and this requires the use of animals, since in a civilised community experiments on humans would be intolerable. It is becoming increasingly difficult to perform experiments in animals and yet the community wants advances in medicine. It is sad that a small militant and irrational minority can sway government and public institutions, but in the last century the Queen herself tried to do so. If a safe and effective immunosuppressive regimen was developed there would be many new troubles resulting from this achievement. The demand for donor organs would increase. Living donors can be used for kidney transplantation but not for most other vital organs. There is still difficulty in obtaining sufficient organs from cadaver donors and if pancreas grafting became standard treatment for insulin dependent diabetes there would not be enough cadaver organs available, even if all suitable cases were utilised. Commercial and even criminal means might be used to procure organs. Our profession will have to be vigilant to prevent unethical abuse of medical advances.
Public and medical opinion is slowly changing towards a more helpful attitude to charitable organ donation after death, but it can be extremely distressing to ask permission for the removal of organs from relatives who are suddenly and unexpectedly bereaved. Some would prefer to be spared this ordeal but are in favour of organ transplantation. A change in the law permitting organ removal, unless there has been a specific "opting out," could make the procedure less distressful. A coroner's postmortem examination is BRITISH MEDICAL JOURNAL VOLUME 291 21-28 DECEMBER 1985 usually performed on people who die accidentally; it is accepted but not discussed and many people would prefer this with organ donation, but if the relatives were available they would always be consulted. Perfect immunosuppression would also create a demand for transplantation of non-vital organs, and grafting of gonads could raise extraordinary ethical and legal debates. Looking further into the future it may be possible to transplant organs from animals, though there will be a minority opposed to this who would think that it was wrong. Genetic engineering may enable proliferative culture of pancreatic beta cells and even whole organs might be grown in vitro.
An increasingly serious worry in modern medical advances is the cost and as the demands for medical resources are potentially unlimited control is necessary. Whenever a new form oftreatment is discussed in financial terms-for example, liver grafting -comparisons are made with other needs in the health service, usually the care of the mentally sick and the aged, or the community in general, housing, schooling, public services, and even armaments. These comparisons often have no meaning. The sick child dying of liver disease surely deserves as much compassion and financial support as the child born with a malfunctioning brain who will never be able to live normally in the community but may survive for a full life span.
I have tried to present organ transplantation as a laboratory study applied to the clinic and now accepted as treatment. I have suggested a similarity of this to the development of safe surgery pioneered by Lister. In the case of Lister it was one man's genius that changed surgery, whereas in organ transplantation many have been concerned in its development. Now patients previously with no hope can expect a good chance of valuable treatment by organ transplantation that can restore them from a moribund state to become normal members of the community. We can anticipate a continual improvement in the results of organ transplantation and we need to be prepared for the ethical and financial nettles that will have to be grasped as a result. The evolution of organ transplantation has been an extremely exciting endeavour and continues to have extraordinary interest for the scientifically minded surgeon, who will be engaged in the fascinating study of human biology linked to the objective of improving treatment for the sick.
I will finish with a quotation from Lord Lister in his graduation address delivered in Edinburgh in 1876, "...and truly if we have nothing but pecuniary rewards and worldly honours to look to; our profession would not be one to be desired, but in fact you will find it is attended with peculiar privileges second to none in intense interest and pure pleasures."
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